Impact of climate change and natural catastrophe on the occupational changes in the coastal areas of Bangladesh: an empirical study Abstract Occupation of the populace who live in the coastal areas of Bangladesh needs to be changed in the pattern of source of income owing to sea level rise and natural disaster in a cyclical manner and also irregular variations. This is now a great concern for Bangladesh especially in the country's coastal regions. As such, the research question relates to assessing the impact of climate change and natural catastrophe on the occupational changes in the coastal areas of Bangladesh. This study explored using both primary and secondary sources. The study had been conducted from May to December 2017. The study found that climate change was causing sea level raising and created salinity problem in the coastal areas, which has caused change of the occupational changes. Salinity problem had caused damage of most of the agricultural production, fisheries and household. The binary logistic regression equation indicated that occupational change was due to climate change and natural catastrophe that also depend on socio-economic situation of the people of that area of the country. From another binary logistic regression equation, it was found that occupational change also depends on the various demographic factors and if the personal position of the respondents is changed then it will occur. Each year in coastal areas, people are permanently and temporarily dispersed because of global warming in Bangladesh. The country should take effective steps in the coastal areas to diminish climate change threat and also control over its phenomenon. Those who are responsible internally to increase climate change should be supported by creating employment opportunities for affecting community development as suggested by the researcher. To reduce natural catastrophe, more trees should be planted in the coastal regions, and there is a need in balanced development at urban and rural areas without destroying nature.
Introduction 2  Bangladesh is in a risk owing to the shock of climate change and natural catastrophe over the time period. The climatic conditions are influenced by the environmental location and low land of the Ganges Delta in which the flooding and loss of land are due to sea level rise. Climate change and natural catastrophe have been causing occupational changes in the country. Ahmed (2009) commented that "A long-term study is needed to understand the potential threats of sea level rise to coastal areas of Bangladesh and to formulate appropriate mitigation measure to eliminate or reduce the adverse impacts". sixth position among countries most affected during the period 1997-2016". National Environmental Policy of the country was declared in the year 1992, but needs an update.
Determination is a prerequisite to be completed to define the economic prices of the effects of climate change on the country. As Alam (2013) described, "livelihood is interrelated with social, ecological and intuitional drivers which imply innate capacity of the coastal community that enables or constrain their ion adapt to changing situation". Bangladesh is one of the most affected by climate change effects which sometimes change the occupational pattern of the people of the related areas or create unemployment.
Occupational changes depend on the following factors:
 Employment type.  Food taking style.  Variation in job.  Environmental migration.  Income source change.
Coastal ecosystems are areas where land and water together can create an environment with a diverse organization, variety, and tide energy. They include salt marshes, mangroves, lands, inlets, and bays and are home to numerous dissimilar types of floras and creatures. Climate change has harmful effects on people's health and communities which are: sea level increase is speeding up; number of large wildfires is growing; risky heat waves are flattering more frequent; by dangerous storm measures are mounting in many areas; more severe droughts are stirring in others.
Research question of the study is to assess the impact of climate change and natural catastrophe on the occupational changes at the coastal areas of Bangladesh.
Literature review
As per the research question, the study tried to do the literature review. Ahmed (2002) commented that "The river bank erosion has an impact such as displacement of huge population and this makes the affected people unemployed which has an impact on the urban centers, particularly Dhaka, through mitigation". As Agrawala et al. (2003) described "Bangladesh is the number one catastrophe vulnerable country in the world". Selvaraju et al. (2006) opine that "A livelihoods approach puts climate-related vulnerabilities within the context of the overall vulnerabilities that poor people face". A study of Khan et al. (2013) found that "impact of displacement has occurred in the livelihood pattern". Haque (2006) observed "the coastal areas of Bangladesh contain more than 30% of country's cultivable land. Tidal and estuarine flood plains cover 98% of this 30% of total area of the coastal belt". Ali and Wakatsuki (2002) commented that "The average crop yields are very low now in these coastal belt regions resulting from salinity problems, land erosion, flooding, low soil fertility and drought in the dry season". Islam (2016) observed that in Bangladesh "The number of affected people will be 2.5 lakh, 6 lakh and 8 lakh for the 0.5 m, 1m and 1.5 m SLR. The biggest threat of SLR is on the largest mangrove forest of the world, the Sundarbans".
Shamsuddoha and Chowdhury (2007) described "coastal ecosystem as a potential source of natural resources, diversified fauna and flora composition, though there also exists in immense risk of natural catastrophes". Akther (2013) commented that "…Climate change will steadily increase the exposure of poor and vulnerable people to climate at Bangladesh causing shocks and increased pressure on coping strategies, which over time could steadily erode human capabilities". Adam-Poupart et al.
(2013) commented that "Sizeable challenges will have to be faced as numerous emerging problems which will probably impact on the work environment. Each problem will have to be examined taking often conflicting environmental, social, and economic constraints into account". Stavins et al. (2013) depicted that "much economic analysis has long focused on potential rather than actual Pareto improvements, leaving the allocation of net gains among individuals to the potential process similar reasoning may lead to an analogous approach to sustainability debates". Kabir (2014) opines that "The gradual rise of average air and oceanic temperatures will change the rainfall patterns, and droughts and heat waves wich intensify tropical cyclones, floods and increase sea levels leave at the mercy of the forces of nature in Bangladesh". Lasco et al. (2014) identified "challenges in the promotion and adoption of agroforestry at the farm and landscape levels as a climate change adaptation strategy". Lázár et al. (2015) argued that "livelihood changes of farmers may occur as a result of climate and environmental change using an innovative prototype model". Wright (2015) argued as per recent IPCC report that "By 2050, Bangladesh's population at risk of sea level rise is predicted to rise to 27 million. … Climate change also poses risks for food security. The report says that under a scenario of low crop productivity, Bangladesh could experience a net increase of poverty of 15% by 2030". Dasgupta et al. (2016) observed that for Bangladesh "urban migration of working-age family members as both an income source and the only feasible form of catastrophe insurance for coastal households. …A strong link of rural (coastal areas) to urban migration occur due to climate change in the country". Ahmad (2017) argued that "as people are the direct suffers as a result of floods and since they have been making responses, traditionally they, can improve their performance by substantially reducing losses, damages and sufferings by working within a community˗level institutional framework". Johnson (2017) opine that "As climate change does not respect internationally recognized borders, it is crucial for the stability and prosperity of all nations that governments, development institutions, and NGOs work together to provide the best practices and policies to both mitigate and adapt to these challenges".
Rojas-Downing et al. (2017) depicted that "Livestock production will be limited by climate variability as animal water consumption is expected to increase by a factor of three, demand for agricultural lands will increase due to the need for 70% growth in production, and food security concern since about one-third of the global cereal harvest is used for livestock feed".
From the study, it is clearly evident that climate change and natural catastrophe caused at coastal regions of Bangladesh work as a push factor to change in livelihood.
On the basis of the literature review the following conceptual framework was being prepared which is shown at Figure 1 . In the conceptual framework, the study tried to describe relationship between increased Climate change including physical changes, food security, poverty, water, displacement and security. Due to such Climate change ultimately people of the coastal area may suffer and they had to change their livelihood.
Objectives
Objectives are given below:
i. To ascertain occupational changes due to natural catastrophe and climate change at coastal regions of Bangladesh. 
Food security

Economic impacts
ii. To find out recent situation of the community of the coastal areas of Bangladesh.
iii. To determine the economic influences of environmental modification in the coastal areas of the country. iv. To provide some recommendations.
Methodology
Three regions at coastal area of the country i.e. Cox's Bazar, sandip of Chittagong District, kukata of Patukhlia Districts, respectively, were selected. The study selected these three district because they are very close to the Bay-of-Bengal and previously much more natural catastrophes have occurred and also every year the people of this area were suffering from many catastrophes caused by the climate change. Secondary sources were also considered.
Some specifications were done, e.g. (i) both men and women respondents were considered; (ii) the respondents must belong to catastrophe-prone area; (iii) from each household only one individual was measured; and (iv) the respondents must live in the selected study area for at least 5 years; (v) first tried to get response from the head of the household but in case of absence of the one who got National Identification Number, the study considered that person.
Using the purposive sample size determination, in total, 120 male and female respondents, were selected for study. The study had been conducted from May to December 2017. A total number of 120 respondents include both male and female. Respondents were interviewed by the researcher. Data had been collected from July 01 to September 22, 2017 . From October to December 2017 the study did editing, coding, and tabulation. Also the research-based article was written. The researcher visited the three districts and collected data by face-to-face interview.
Processed data had been analyzed and interpreted by using the appropriate statistical techniques, both descriptive, as well as inferential statistics regarding the objectives of the study. The study also determines correlation between the following variables based on primary data.
In descriptive statistics, e.g. frequency distribution and percentage were done. SPSS 20 was used for inferential, as well as descriptive statistical calculations.
To conduct the study, the study collected the data from two major sources. Those two sources helped us to conduct this study. Based on secondary sources, the study will do ordinary least square regression equation.
where
where TD = Temporary Dispersion, TD = f (Year),
The study also converted current 8 divisions to older four divisions' to determine correlation matrix to assess all sorts of catastrophes.
Hypotheses testing Alternative hypothesis (H1):
Occupational change due to natural catastrophe/Climate change is related to Types of toilet/latrine facilities, Sources of income, Source of energy, Source of drinking water, Ownership of residence.
Alternative hypothesis (H2):
Occupational change due to natural catastrophe/Climate change is related to Gender, Educational status, Family member, Family type, Occupation, Expenditure on education, and Expenditure on health/medicine.
Alternative hypothesis (H3):
Permanent Dispersion has occurred due to Climate change.
Alternative hypothesis (H4):
Temporary Dispersion has occurred due to Climate change.
Analysis of findings
Based on data collection the demographic information described below is given in Table 1 in Appendix.
In Table 1 , the average age of the respondents of sample group is 37 years but here is high deviation so this average age can't represent the whole sample group. Gender distribution of the respondents shows that in this study, 75.8% respondents are male and another 24.2% respondents are female. The study found that highest percentage (80.8%) is for married. The majority (74.2%) of the whole respondents response are in the medium range (5-7 members) of family size. For 24.2% respondents in the study, day labor was then source of income and this is the highest range of the whole categories. Highest 41.7% respondents' monthly family income was within 5001-10000 BDT. Family head of the households in coastal area of Bangladesh was the highest number (50.8%) in the criteria of self while as the head of their household. The majority of the household heads (46.7%) completed primary level education. Most of the household heads (39.2%) are farmers while only 6.7 percent of heads were engaged with various types of job. The largest portion (35%) of the households lived in Jhupri/hut. The highest (57.5%) percent of households had the income (10001˗15000 BDT). Maximum percent (67.5%) of households have the expenditure level on food under 5001 -8000 BDT per month. About 58.3% of households have the expenditure level on clothes above 500 BDT and the rest (41.7%) have below 500 BDT for purchasing clothes. 30.8% of households have the expenditure level below 500 BDT per month and about 28.3% have under 501˗1000 BDT per month for education purposes. Around half (45.8%) of the households of the coastal area have costs below 1000 BDT per month for health/medicine purpose. Maximum persent (73.3%) of people of the coastal area live in their own house. More than half (59.2%) of the respondents of the coastal area of Bangladesh drink water from tube well and about 24.2% people drink from deep well. Maximum percent (57.5%) of household income depends on agriculture. About 60.0% households get energy from electricity and only 9.2% households get it from solar power. Maximum percent (93.3%) of people used wood/bamboo for cooking; about 50% people also used cow dung for cooking. Nearly half (45.8%) of the people agree that climate change increases and about 31.7% people strongly agree. More than half (60.8%) of the people have thought that the natural catastrophes are occurring due to climate change. Half (51.7%) of the respondents said that their residence, cowshed and kitchen are often damaged Maximum percent (76.7%) of people of the coastal area told that the season of Bangladesh was changed since 2000. Nearly half (53.3%) of people told that their agricultural production decreased for the season change. 46.7% of people told that there is the case of frequently occurred water logging and 30.0% people about that very frequently occurred water logging in the coastal area of Bangladesh. The majority of the people (87.5%) of the coastal area told that their domestic animals were damaged in the time when the natural catastrophe happened. Most of the people (89.17%) in the coastal area told that different types of diseases are increasing at the time of the natural catastrophe and the rest (10.83%) told that the frequency of illness was increasing due to natural catastrophe. Maximum percent (63.3%) of people agreed and 24.2% people also strongly agreed that their occupational change occurred for the natural catastrophe or climate change. As such, the study can say that occupational change due to natural catastrophe/climate change is related to types of toilet/latrine facilities, sources of income, source of energy, source of drinking water, ownership of residence, which implies an alternative hypothesis. Among these five independent variables, one variable is significant at 1% level, two variables are significant at 10% level of significance. Thus, the null hypothesis is rejected. The study claimed that Occupational change is related to the socioeconomic conditions. Occupational change is due to climate change and also depends on socioeconomic condition so that the socio-economic condition of the people in the coastal area of Bangladesh is changed due to climate change. The value of Cronbach's alpha is 0.6930 which is around .7 suggesting the moderate scale of reliability. 
Binary Logistic Regression.
Estimated results based on secondary sources.
Estimated ordinary least square regression equation on secondary sources.
PD = f (Year),
The regression result is placed below in Table 5 . The results have passed Student t-test and F statistics. Interpretation of the result is that each year coastal areas people are permanently dispersed because of climate change in Bangladesh. Source: Estimated.
Alternative hypothesis related to Permanent Dispersion which has occurred due to climate change was accepted.
( Alternative Hypothesis related to Temporary Dispersion which has occurred due to climate change was accepted.
Correlation matrix.
First correlation matrix results are as follows for older divisional area by summing up the current divisions. The table has been prepared from the secondary sources. Now, based on secondary sources, the study has shown population dispersion, i.e. temporary and permanent, as shown in Figure 2 .
Fig. 2. Population dispersion (temporary and permanent)
Source: BBS, chart by author. 
Conclusion
From the study, it is evident that occupational changes have been occurring at the coastal areas due to climate change and natural catastrophy. The study represented that 94.2% of people told the frequency of natural catastrophe (flood, drought, sea level rise) increasing since 2000 and the rest (5.8%) told that natural catastrophe was not frequent in the coastal areas of Bangladesh. The study found that most of the people (95.8%) in the coastal areas told that the salinity is increasing in their areas. About 67.5% of the people in the coastal areas said that their agricultural production was always damaged due to salinity problem and 20.0% said that their agricultural production was often damaged. The study explored that most of the crops (65.8%), homestead (58.3%) and fisheries (79.2%) are greatly damaged/hampered for the over salinity problem in the coastal areas of Bangladesh. This will lead to change in the livelihood pattern of the affected person. Lázár, et al. (2015) rightly observed that due to natural catastrophe and climate change, livelihood changes, which was supported by the findings of this study.
It was found that 89.2% of people of the coastal areas told that their residence, cowshed and kitchen are damaged due to increase of salinity problem. The study observed that 51.7% of people said that their residence, cowshed and kitchen were often damaged 35.8% said that they were always damaged, due to the over salinity problem or natural catastrophe. The study found that the season of Bangladesh must change since 2000 due to the climate change. The study also found that 53.3% of people told that their agricultural production decreased for the season change and 20.8% people strongly agree that the agricultural production also decreased.
Approximately, 46.7% of people told that there frequently occurred water loggings and 30.0% of people said about very frequently occurred water logging in the coastal area of Bangladesh. The study showed that most of the people (87.5%) of the coastal area told that their domestic animals were damaged in the time when the natural catastrophe occurred. Most of the people (89.17%) in the coastal areas told that different types of diseases are increasing at the time of natural catastrophe. The study also explored that maximum (63.3%) people agreed and 24.2% people also strongly agreed that their occupational change is due to changed for the natural catastrophe and climate change.
The study shows that that there was a strong relationship between occupational status and level of income of the people. About half (57.8%) of the nuclear family have the income level below 5000 BDT and among them, and the joint family have an income level above 15000 BDT and also income level under 5001-10000 were 66.7% .
The study found that at Cox's Bazar area no people are taking rainwater for drinking rather they mostly (75%) drink tube well water. In the Sandip area, about 35% people are drinking rainwater and 40.0% are drinking tube well water. Besides, the people in Kuakataa mostly (62.5%) drink tube well water. The study discovered that the occupational change may depend on the various personal data of the respondents and if the personal position changed then the income source may change.
From the binary logistic regression equation, the study can claim that occupational change is related to the socio-economic conditions. The study obtained that occupational change occurred owing to climate change and natural catastrophy. This also depended on socio-economic condition as people of the coastal areas of Bangladesh are victims of environmental change.
The study found that when the climate change was increasing, the livestock, fisheries and forestry damage also increased. The study also found that when the crops damage was increasing, the livestock's damage decreased and forestry damage also increased. The study explores that when the poultries damage was increasing the fisheries and homestead damage decreased. The binary logistic regression model for season change since 2000 due to climate change and decrease of agricultural production due to season change proved that the negative beta coefficient for decrease of agricultural production due to climate change may decrease the agricultural production in the coastal areas of Bangladesh. Each year many communities of the country have been displaced by erosion and supplementary natural catastrophe caused to live with floods and similar calamities.
The binary logistic regression equation observed that occupational change is due to climate change and that also depends on socio-economic condition so that the socio-economic condition of the people in the coastal area of Bangladesh is changed due to climate change.
Another binary logistic regression equation found that occupational change may depend on the various personal data of the respondents and if the personal position changes, the occupational change may occur. Here the influential personal data are gender, family member, family type, occupation, expenditure on education and health/medicine.
From the secondary sources, the study runs regression to assess permanent dispersion of population because of climate change. This implies that each year in coastal areas, people are permanently dispersed because of climate change in Bangladesh.
The study did another regression equation based on secondary sources. Each year in coastal areas, people are temporarily dispersed because of climate change in Bangladesh. The study observed that livelihood changes has been occurring depending on the following factors: employment type, food taking style, variation in job, environmental migration, income source change been occurred as observed from primary and secondary sources of data. The general population of Bangladesh has been living with regular perils and catastrophes for a large number of years, especially the coastal zones are enormously influenced by the unnatural change. The danger of ocean level rise because of environmental change is something which is new and possibly wrecking. Bangladesh should build up a more far-reaching perspective of its beachfront zone and how it might be best overseen in the run haul. Bangladesh requires the help of the world group so as to confront this new test. Additionally, the economy of the coastal region of Bangladesh enormously hampered by the expanding worldwide temperature alteration. The general population of the coastal areas has a troublesome existence for the reason for a worldwide temperature alteration in light of the fact that their rural generation, family unit and the residential creatures additionally influenced by it. Taking everything into account, one might say that a worldwide temperature alteration might be lessened by decreasing the CO2 from the Earth since the study definitely realizes that CO2 is for the most part in charge of an Earthwide temperature boost. Also, the study realizes that on the off chance that the study is not lessening the dangerous atmospheric deviation from the Earth then numerous seaside territories of the Earth might be well under the ocean. There is a fear that the rising sea level due to climate change and increased temperature may submerge the land of Bangladesh by 2050 if preventive measures are not taken as soon as possible and many people would die and lose all sources of their livelihood. Thus effective measures must be taken to minimize the dreadful impacts of climate change and improve the livelihood of people affected by climate change in the coastal areas of Bangladesh. Natural catastrophe will have adverse impact on GDP; the message between natural and factors can prominently adjust how influences can certainly arise, at least for judicious expansions in separate gripping. Social movements are needed to develop the value of economic effects arrangement problem activities than those of low-frequency typical discrepancy. Proper mitigation and adaption policy framework need to be executed by public-private and foreign fund. A systematic strategic plan needs to develop for revitalize global climate change and natural disasters so that alternative job can be created with short and long-term priority basis for the affected person so that they can at least live a decent life.
Recommendations  Bangladesh should take effective steps at coastal areas to reduce climate change threat and also control over its phenomenon by those who are internally responsible to increase climate change.  To create proper employment opportunity who are the victim of natural catastrophe to cope with the climate change scenario.  GO's and NGO's of the country have to run the pograms in the coastal areas to reduce socioeconomic and humanitarian problems at the coastal areas. Catastrophe management should be done with the earliest opportunity.  To innovate some crops, plants, rearing livestock and fishes what can be sustained in the salinity, as well as during water logging area of the country.  Worsening river erosion downstream in Bangladesh should be stopped through taking appropriate policies and implementation without corruption.  To conduct some training programs among the people of the coastal areas about protection from natural catastrophe.  National Environment Policy of the years 1992 of the country needs to be updated.  Measure should be taken to neutralize effect of water logging or river.  For removing water logging some drainage system and dam should be developed so that through which water reduction of the country can be done.  To reduce natural catastrophe, more trees should be planted in the coastal areas, as well as every urban and rural area of Bangladesh and throughout the world.  Use of renewable energy and transform of energy system to one that is cleaner and less dependent on coal and other fossil fuels at the coastal areas should be arranged.  Alternative arrangement should be arranged for livelihood of the victims of climate change and catastrophe affected people of the coastal areas of the country.  Action plan should be prepared by the government so that in case of any natural catastrophs, short-term, as well as long-term relief and employment opportunity can be arranged at costal areas.  Storing of rain water and use at the time of need at costal areas should be encouraged.
Scope for future research Though climate change has many more impacts and unscrupulous effects on society and human being but the study is only trying to find out the livelihood change besides this there are many more sectors that are greatly hampered such as social impacts, physical impacts and vulnerability assessment, which can be done in future. The main shortfalls of this study are narrow study area and sample size and also only assess one impacts. There are many other scopes for the future research in this field of study. 
